Abstract. We discuss the Hyers-Ulam stability of the nonlinear iterative equation
The iterative equation
is an important functional equation where x ∈ I, a subset of a Banach space X, F : I → I is a given map, f : I → I is an unknown map, f i denotes the ith iterate of f , i.e., f 0 (x) = x and f i+1 (x) = f (f i (x)) for all x ∈ I and all i = 0, 1, 2, . . . , and n i , i = 1, . . . , k, are positive integers. For linear G, i.e., G(y 1 , . . . , y k ) = k i=1 λ i y i , many results have been given (e.g. [7] , [11] , [16] , [17] , and [18]) on existence, uniqueness, continuous dependence, smoothness and analyticity of solutions on I = [a, b] . For general G, some results are given in [12] [13] [14] under the basic hypotheses: 
In this paper we further discuss the Hyers-Ulam stability of equation (1.4) on I = [a, b] under the hypotheses (H1) and
Our requirements are much weaker than (H2)-(H3) in [12] , because (H2 ′ )-(H3 ′ ) allow G not to be monotonic, for example, G(y 1 , y 2 ) = 2 . By constructing a uniformly convergent sequence of functions we prove that there is a unique solution of (1.4) near an approximate solution.
Some lemmas. Let C(I) consist of all continuous functions on I.
Then C(I) is a Banach space equipped with the norm f = max x∈I |f (x)|. We can imitate [16] and [18] to prove the following lemma but do not need to require that f and g be both Lipschitzian as in [16] 
Furthermore we need the following two lemmas to construct a certain convergent sequence of functions. 
is an orientation-preserving homeomorphism of I onto itself , and
Proof. Clearly, P i : I → I is also a Lipschitzian mapping such that
since n 1 = 1. This implies that LP is strictly increasing and invertible on I. Thus LP is an orientation-preserving homeomorphism of I onto itself. Moreover, (2.11) follows from (2.13) immediately. 
and
are well defined and P k : I → I is a Lipschitzian mapping fixing the endpoints of I with
is well defined and maps I onto itself homeomorphically with
For the inductive proof we assume that the conclusion of Lemma 2.3 is true for the integer k. By Lemma 2.2,
is also well defined and maps I onto itself homeomorphically with
This implies that the conclusion of Lemma 2.3 is also true for k + 1 and completes the proof of Lemma 2.3. where
Main result
This Theorem implies that equation (1.4) satisfies Hyers-Ulam stability if the constants in (1.7) and (1.8) satisfy (3.18) .
In this Theorem we free both F and f from the requirement of increasing monotonicity, which were imposed in [12] [13] [14] . So the form of equation in this paper is more general. Additionally, unlike [16] and [12] we do not restrict our discussion to the subset
For example, for 
Proof of Theorem.
For simplicity, we apply the notation ξ as in (2.12) and
Construct a sequence {P k (x)} of functions as follows. Take P 0 (x) = g(x) first and then define P k (x) by (2.15) inductively. By Lemma 2.3, both LP k−1 (x) and P k (x) are well defined for k > 1. Lemmas 2.2 and 2.3 also im-
Now we claim that
for all x ∈ I and k = 1, 2, . . . First (4.24) and (4.25) are obvious when k = 1. Assume that they are true for the integer k. Then
by (4.25). Moreover,
by (1.8), and
by (1.7). It follows that
by hypotheses (H2 ′ )-(H3 ′ ) and (4.26). Thus (4.24) and (4.25) are proved by induction. For any positive integers k and s with k > s,
by (4.24). Note from (3.18) that ξ > η. It follows from (4.30) that 
that is, 
